It is shown that the most general renormalizable Higgs potential for the adjoint representation $ of SU(n) has extremas only if at most two eigenvalues of 4 are different. This result is used to find the symmetry breaking pattern due to scalar fields in the adjoint and fundamental representations of SU(n).
We choose as independent variables al, a2 and q, eliminating a3 and a4
with the help of (2.5) and (2.6) . Then We want to show that solution (2, 1, 1) with three different eigenvalues is not an extremum, that is the matrix of the second derivatives has eigenvalues of opposite sign.
In general, we obtain
From (2ylO) In the appendix, we directly compute F/b for the three solutions.
We show that the absolute maximum is always of the form (3, 1). For SU(n), this means that at the absolute maximum, n -1 eigenvalues are equal.
For completeness, we give some of the second derivatives for the two other solutions.
From (2.12) and (2.14) we find We next minimize the first two terms with respect to ai, i # n. We again apply the lemma of Section II and find that at most two eigenvalues al and a 2' occurring n 1 and n 2 times, (nl + n2 = n -1) can be different.
Furthermore, from the appendix, we know that for b < 0, the absolute minimum is for n 1 ln-2.
Since Hn # 0, the subgroup structure after symmetry breaking is now SU(n/2) x SU(nj2 -1) x U(l), SU(n/2 + 1) x SU(n/2 -2) x U(l), . . . , SU(n -1), n even, SU(n + 1)/2 x SU(n -3/2) x U(l), SU(n + 3)/2 x SU(n -5)/2 x U(l), . . . , SU(n -1), n odd.
In the general case, we get the "union" of the special cases, that is, 
SU(n -1)
* n even **n odd +see text
